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dis integrates in liquid 

The invention relates to a laundry detergent 
compact of the Vype corresponding to the precharacteriz- 



,V 7 ing cl 



ause of Clakim 1 . 

The provision of dishwasher detergents in the 
form of compacts of this kind is already conventional. To 
facilitate handling and dosing, these compacts are 
offered in the form of what are known as "tabs" (from 
"tablets"), having the size and form of chocolate candies 
and containing an amount of detergent sufficient for one 
wash in the dishwasher. Although the dishwasher detergent 
compacts act like small stones as a result of the 
compaction, they dissolve, without actually disintegrat- 
ing, in hot flowing water, progressively from the outside 
to the inside, rapidly and completely, as a consequence 
of the dissolution of the ingredients in the water. This 
property of the dishwasher detergent compacts can be 
traced back to the composition of dishwasher detergents, 
which include no strongly differing components and, in 
particular, no insoluble components. 

The problem of simple and reliable dosing arises 
not only with dishwasher detergents but also with other 
substances, and not only in the household but also in the 
industrial sector. Examples are, for example, dye compo- 
sitions for the dyeing of textiles, other chemicals from 
which solutions of specific concentrations are to be 
prepared, and, in particular, detergents for textile 
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laundry^^ preferably in the domes^¥& and industrial 
sectors, for example, clothes, bed and table linen, 
towels and the like. Detergents for these purposes have 
to date been marketed only in flowable or free-flowing 
form, i.e., as liquids and, predominantly, as powders or 
granules. This form of compounding requires the user to 
carry out portioning; in other words, it is necessary to 
place a specified amount of liquid or a specified amount 
of powder or granules into the washing machine. Serious 
errors are possible in this context if the user uses too 
much or too little detergent, whether mistakenly or 
intentionally. Furthermore, cases of soiling as a result 
of spills during the metering of the laundry detergent 
occur frequently. 

The technique of providing compacts each contain- 
ing a relatively large amount - for example, an amount 
sufficient for one wash - of the ingredients would also 
be of great significance for laundry detergents, since it 
would then be possible to limit metering to a counting 
procedure, without any need for weighing or volumetric 
operations. The laundry detergents, however, differ from 
the dishwasher detergents in that they are required to 
disperse much more rapidly in the washing liquid and are 
not intended to release their ingredients gradually. In 
addition, the laundry detergents include components which 
do not dissolve in water. As a consequence of the 
differences in the structure of the ingredients, portion- 
ing of laundry detergents in a manner comparable to that 
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a^^for the dishwasher deterg^K 



to da^^for the dishwasher deterg^K tabs has come up 
against difficulties, since the balance between abrasion 
resistance and fracture strength of the compacts during 
transport and storage, on the one hand, and sufficiently 
rapid disintegration of the compacts in the wash liquid, 
on the other hand, has been difficult to find and 
maintain. 

Previous attempts to create practicable laundry- 
detergent compacts are described in EP 466 484 A2 , 
US-A 5,382,377 and Derwent Ref.: 93-340 000/43. In the 
case of this prior art, on which the precharacterizing 



clause is based, attempts are made to bring about suffi- 

j 



/riently rapid disintegration of the compacts in the wash 



liquid by means of an admixed and cocompacted 
disintegrant , for which cellulose is used in the three 
examples. The nature of the cellulose is described in 
more detail only in US-A-5 , 382 , 377 : there it is specified 
as microcrystalline cellulose, which indeed is known as 
a tablet disintegrant from the pharmaceutical sector as 
well . 

It has been found, however, that the addition of 
pulverulent or finely particulate cellulose -as a disinte- 
grant to laundry detergent compacts is inadequate in its 
effect and is unable to ensure that the compacts disinte- 
grate with sufficient rapidity in the wash liquid. 

The object on which the invention is based is to 
design a laundry detergent compact of the generic type in 
such a way that following introduction into the liquid it 
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laundry detergent 



composition so that it can be dispersed in the liquid. 



that one compact or a number of compacts comprise (s) the 
amount of laundry detergent composition required for one 
load. The portioning takes place through the addition of 
one or more of these compacts, i.e., simply, by counting, 
rather than as hitherto by measuring out a specified 
quantity of a liquid or free- flowing composition. The 
laundry detergent compact must be of such a nature that 
it withstands handling on transport, storage and metering 
without instances of fragmentation and without substan- 
tial abrasion and yet. breaks up with sufficient rapidity 
in water. For this purpose, the disintegrant is provided 
in the form of the compacted and granulated, finely 
particulate cellulose material which in the case of a 
medical tablet ensures that, on contact with the liquid, 
especially water, as a result of an increase in volume of 
the finely particulate particles within the mixture of 
the ingredients and the disintegrant, cracks occur in the 
laundry detergent compact through which the water pene- 
trates rapidly into the interior of the laundry detergent 
compact and induces its disintegration. 



present in the laundry detergent compact is therefore of 
particular significance . 




ecited in Clai 




The particular configuration of the disintegrant 
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A very important aspect ot the invention con- 
sists, to this extent, in that the finely particulate 
cellulose material is compacted prior to its admixture to 
the pulverulent laundry detergent. 

The expression "compacting" in this case is 
intended to denote the exertion of a pressure on the 
cellulose material which compresses the volume of the 
cellulose material without destroying the fibers. In the 
case of compacting, therefore, the particles should have 
been deformed, in contrast to aggregation, where there is 
only accumulation of the particles without any substan- 
tial change in their form. Compacting in this sense is to 
be carried out prior to the admixture of the disintegrant 
so produced to the ingredients. When the laundry deter- 
gent compact comes into contact with water or the other 
liquid, the cellulose material springs back from its 
compacted state into a state with an open, relaxed 
volume. The question of whether this process is based on 
capillary or other forces can be disregarded. In any 
case, the enlargement in volume is substantially greater 
in degree than that which comes about in the case of 
simple swelling of the cellulose material. 

Just as important is the provision of the 
cellulose material in granule form. 

During or after compacting, therefore, granules 
are produced from the very finely divided - for example - 
ground - starting material, said granules constituting 
relatively large aggregates of a large number of initial 
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particj.es. These relatively large Aggregates, i.e., the 
granules, are admixed to the ingredients and the mixture 
is compacted to form the laundry detergent compacts. 

The purpose of these measures is to cause the 
individual ultrafine initial particles of the cellulose 
material to undergo, in contact with the liquid, the same 
relative increase in volume as a relatively large aggre- 
gate but with the absolute increase in volume of an 
ultrafine initial particle being too low to bring about 
local expansion enough to cause cracking in the material 
of the laundry detergent compact. The individual amounts 
add up in the granules to result in a macroscopic local 
expansion with a sufficient exploding effect. 

In the case of the laundry detergents it is 
therefore possible to produce ready-to-use compacts which 
disintegrate- in water within the periods of time under 
consideration . 

An important dimension is the density of the 
compacted cellulose material, since it represents a 
measure of the appropriate compression of the material 
at which the right compromise is present between the 
strength adequate for handleability of the laundry 
detergent compact and its sufficient propensity to 
disintegrate. 

In order to achieve the required rapid breakup 
with laundry detergents that have undergone necessary 
pressing to form a compact of sufficient strength, the 
need was not only for a particularly effective 
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itegrant but also for one which na 



disintegrant but also for one which nas as little impact 
as possible both chemically during the washing operation 
and also subsequently, after the wash, on the laundry. 
Both requirements are ensured by the use of the cellulose 
material, especially in compact form, as disintegrant . 
The cellulose material is virtually inert in washing 
solutions and virtually absent from the laundry. 

The liquid is water in the majority of cases, 
although the invention is not restricted thereto. 
Instead, it can also be used with other liquids, for 
example, alcohol or the like. 

The "cellulose materials" to be used as 
disintegrants in accordance with the invention should be 
those in which the cellulose is still present at least 
predominantly in chemically unaltered form. 

In another field, namely that of pharmaceuticals, 
the concept of adding a cellulose, employed as a disinte- 
grant for pharmaceutical tablets, by compacting and 
subsequent granulation into relatively large aggregates, 
is known per se by virtue of US-A-4 , 269 , 859 . 
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^^rom US-A 3 , 951, 821 it ca^^be inferred that 
tubular particles of cellulose material are incorporated 
into the tablets in order to promote the rapid disinte- 
gration of a tablet on contact with a liquid. The 
increase in the disintegration rate on contact with a 
liquid is based on the capillary effect, i.e. , the liquid 
is conveyed rapidly into the interior of the tablet, 
thereby initiating the disintegration thereof. 
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A particle size of the staging material, which 
is in the form olS relatively large granules following 
compaction, of 40-6Sk /xm has proven judicious for laundry 
detergents , (Claim 2V. Such fine cellulose starting 
materials can be produced at a comminution expense which 
is still acceptable, anl^Xare virtually absent from the 
laundry. 

According to Claim\3, the compacted particles of 
the cellulose material, i.e., the granules, can have a 
particle size of from 0.2 t& 6.0 mm, in particular from 
0.3 to 1.5 mm (Claim 4), the most judicious particle size 
depending inter alia on the sitee of the laundry detergent 
compact and, indirectly, on thet nature of the ingredients 
of the detergent compact, insofar as, for example, 
different laundry detergents have different compositions 
with different pressing and disintegration properties. 

According to Claim 5, the\weight fraction of the 
compacted cellulose material in tttie finished detergent 
compact can be from 3 to 6 percent 

It may also be advisable \ for the detergent 
compact to comprise, additionally, a\fraction of finely 
divided noncompacted cellulose material (Claim 6) . 

This fraction, although it does not act as a 
disintegrant , may, however, develop a kind of wicking 
action in the pressed mass and may be useful for the more 
rapid penetrative progress of the water into the interior 
of the detergent compact. 

The weight fraction of the uncompacted cellulose 
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material in the finished detergent compact can be from 1 
to 3 percent (Cla^im 7) . 

The compacted cellulose material present in the 
detergent compact Wn have a coating comprising a 
swelling agent and/or\thickener (Claim 8) . 

Substances of this kind are known per se as 
tablet disintegrants in the pharmaceutical field (see 
"Rompp-Chemie-Lexikon" 9th edition (1995), page 4440, 
entry "Tablettensprengmittel " [TaJblet disintegrants]) . 

Furthermore, it may be advisable for the 
cellulose material present in the detergent compact to 
have a coating Vsmprising a surfactant (Claim 9) , which 
can make up a weight fraction of from 0.5 to 5.0 percent 
of the finished detergent compact (Claim 10) and which is 
present in the detergent compact in addition to the 
surfactant already present in the pulverulent laundry 
detergent . The surfactant is intended to promote the 
distribution of the liquid along the surface of the 
particles of the cellulose material . 

The dispersion properties of the cellulose 
material can be increased ifi it is at least partly 
fibrillated, i.e., is comminuted down to the level of 
bundles each comprising a few cellulose fibers lying 
parallel to one another (Claim 11 )\ 

In order to achieve sufficient dispersibility , 
i.e., instant disintegration of tha detergent compact 
following introduction into the liquid, it is advisable 
to press it from a mixture of the pulver\lent or granular 
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ingredients withVhe finely divided cellulose material in 

dry or earth-moist\f orm (Claim 12) . 

The detergent compacts should therefore cohere 

only through the pressing which has taken place, and not 

* 

by way of liquid components which subsequently harden and 

which would retard the disintegration of the detergent 

compact in the liquid or in the water. 

In the course of the development work, two kinds 

^\of cellulose material N^ere found particularly suitable, 

^0|iamely TMP ( = thermo-mec^anical pulp) (Claim 13) and CTMP 

\ 

(= chemo-thermo-mechanical pulp) (Claim 14) . 

These are two kinds of so-called mechanical 
woodpulp. In the case of the TMP process, wood chips are 
defibered under vapor pressure at about 130°C in pressure 
refiners to form TMP, When chemicals are used in the 
initial steaming of the wood chips, the result is CTMP 

(see "Rompp-Chemie-Lexikon" 9th edition (1995) , page 
3207, entry "Papier" [Paper]). 

In the case of the mechanical woodpulps TMP and 
CTMP, although a certain leaching of the material has 
taken place, the lignins, resins and other wood constitu- 
ents have not been removed completely, in particular not 
as completely as in the case of cellulose production. 
These mechanical woodpulps therefore constitute cellulose 
materials which have retained a residuum of the woody 
character. 

The two abovementioned materials have been found 
particularly effective as disintegrants for the compact 
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in question, especially in the compacted state. Neither 
pure wood products such as wood flour or wood fibers, nor 
pure cellulose, are comparable in their disintegration 
behavior. In the case of the "moderately treated 1 ' 
products TMP and CTMP there exists a distinct maximum of 
effect . 

The relevant dimensions of the laundry detergent 
compact are characterized by a largest dimension of from 
about 1 to 10 cm, preferably from 2 to 4 cm (Claim 15) . 

The drawing shows an exemplary embodiment of the 
invention in diagrammatic form. 

Fig. l shows one possible type of . compacting of 

cellulose material; 
Fig. 2 shows a compacted granule; 
Fig. 3 shows a laundry detergent compact. 

In accordance with Fig. 1, a bed 1 of cellulose 
material, TMP in the exemplary embodiment, is passed to 
a pair 2 of press rolls in which compacting takes place 
with compression of the volume of the individual parti- 
cles and joining thereof to form a kind of coherent, 
densified web 3. 4 symbolizes the comminution of the web 
3 to granules 5 . 

A single granule 5 is shown in Fig. 2. It con- 
tains a relatively large number of ultrafine TMP 
particles 6 whose particle size is about 50 /xm, i.e., the 
TMP material has a particle size distribution whose 
maximum lies at about 50 /xm. The individual ultrafine TMP 
particles 6 hold together by virtue of the pressing 

AMENDED PAGE 



^Replacement page - 12 

action they have experienced between the pair 2 of press 
rolls. At the same time, the individual particles 6 have 
been compressed in the nip relative to their original 
form, i.e., they have undergone compaction. 

The granules 5 in turn have a particle size 
distribution with a maximum at about 2 mm, i.e., the size 
of the granules 5 is about 2 orders of magnitude above 
the size of the ultrafine TMP particles they contain. 

In accordance with Fig. 2, uncompacted cellulose 
particles 7 may also be present in the granules 5, said 
particles being indicated by short straight lines and 
possibly having a coating comprising a surfactant in 
order to promote the penetration of the liquid, 
especially the washwater. 

The laundry detergent composition is present, in 
its turn, as a powder/granule mixture. The individual 
laundry detergent particles are designated as 8 in Fig. 
3 . The laundry detergent composition is mixed with the 
granules 5 of TMP, which are depicted as small circles in 
Fig. 3, and the mixture is then pressed to form a 
detergent compact 10 which in accordance with Fig. 3 is 
shaped as a small solid rectangle having edge lengths of 
from 2 to 3 cm. However, all other forms may be 
considered; for example, small round disks or the like. 

The pressing of the laundry detergent compacts 10 
takes place such that they do not crumple in the course 
of handling and yet when introduced into the liquid they 
disintegrate almost instantaneously and release the 

AMENDED PAGE 



j^J^E PLACEMENT PAGE - 13 

detergent composition. This is brougnt about by virtue of 
the granules 5, which in contact with the washwater 
immediately recover their former shape, i.e., reverse the 
compacting, and so increase in volume. If the volume 
increase concerned amounts to 2 0 percent and the 
individual particles are, for example, 2 mm in size, 
contacting with the water produces an expansion of 
0.4 mm, which is sufficient to bring about local disinte- 
gration of the bonding - induced only by virtue of the 
dry pressing - of the detergent compact 10, and release 
of the detergent particles. The granules 5 themselves 
also disintegrate on contact with the washwater, so that, 
ultimately, the latter contains only the individual 
particles 6 and 7 of the cellulose material, which are 
essentially inert chemically and which also do not cause 
any other disruption of the washing operation. 
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